Multiple bullae have often been observed in the lungs of patients with idiopathic interstitial pneumonia (IIP). The etiology of bullae has been considered to be distinct from that of interstitial pneumoniaand honeycomblesions seen in IIP. The incidence of bullae was evaluated in 27 IIP patients (male; 23 cases, female; 4 cases) and clinical factors which are related to the development ofbulla were analyzed. Of the 27 patients, 16 (59%) had bullae. All 16 were male smokers, and had higher smoking indices (p<0.01) than patients without bullae. Eleven of the 16 IIP patients with bullae had clubbed fingers (69 % , p<0.05). Roentgenologically, cysts (75 %, p<0.05), low attenuation area (56%, p=0.06), and honeycomb appearance (94%, p=0.07) were observed more often in IIP patients with bullae. These results suggest that smoking habits may have a close relationship to the development of bullae seen in patients with IIP. (Internal Medicine 33: 6-9, 1994) 
Introduction
Idiopathic interstitial pneumonia (IIP), a synonym for cryptogenic alveolitis in UKand idiopathic pulmonary fibrosis in USA, is a disease characterized by diffuse alveolitis and interstitial fibrosis. However, it is not uncommonto observe IIP patients with multiple bulla, especially in upper lung fields. The etiology of bullae has been considered different from that of alveolitis and the honeycombed lesion seen in IIP. Organization of intra-alveolar exudates has been regarded as the main cause of bulla, while the main lesion of IIP is considered to be alveolitis (1 , 2). It has not been shown whether bulla formation is a secondary lesion ofIIP or the result of the sameinsult of the cause ofIIP, that is indigenous lesion ofIIP. To investigate the clinical factors related to bulla formation in the IIP lung, we compared clinical factors of IIP patients with and without bullae.
Subjects and Methods
Subjects were 27 IIP patients who were admitted to Hokkaido University Hospital from 1986 to 1990. All patients had the following diagnostic criteria or had histological bases of the diagnosis: progressive dyspnea without spirometric evidence of airway obstruction, bilateral crackles over the lungs, and bilateral interstitial shadows on the chest radiograph. Sarcoidosis, allergic alveolitis, and other knowncauses were excluded by detailed investigations, including transbronchial lung biopsy.
Histological evidence for the diagnosis was obtained by open lung biopsy or necropsy in 5 of the 27 patients. Bulla was defined as "sharply demarcated hyperlucent area of avascularity within the lung, measuring 1 cm or more in diameter, and possessing a wall of less than 1 mmin thickness" according to the definition of the Fleishner Society (3). Cysts were defined as "any thin-walled gas-containing space in the lung possessing a wall thickness of greater than 1 mm"(4). Here, cysts were considered mainly as "a gas containing space seen in lower lobes, measuring from 4 to 5 cm in diameter" (5 classification) were compared between two groups. Twocases in the bulla-positive group were treated with steroid. In one of the two cases, steroid was used for only 2 weeks before CT. The other case was treated for 3 years with maintenance dose of steroid and then stopped 5 years before CT. For respiratory functions, standard values of VCare estimated by the method ofBaldwin et al (6) , those ofFEVi by Berglund et al (7), TLC, FRC, and RVby Nishida et al (8) , and DLco and DLco/VAby Burrows et al (9) . Comparisons were made using t-test and chisquare test. A p value of less than 0.05 was considered significant.
Results
Sixteen (59%) out of 27 patients had bulla in their lungs. Bullae were seen in only the upper lobes in 9 of 16 patients (56%), in upper and middle lobes in 6 patients (38%), and in all lobes in 1 patient (6%). Typical CT findings for the patients with and without bulla are shown in Fig. 1 . A comparison of the clinical characteristics of IIP patients with and without bullae is shown in Table 1 . IIP patients with bullae were all male smokers. The mean of smoking indices was 994 cigarettes/day x year and 445 cigarettes/day x year for IIP patients with and without bullae, respectively (p<0.05). Eleven of 16 patients (69%) with bullae had clubbed fingers but this was seen only in 2 of 1 1 patients (18%) withoutbullae (p<0.05). IIP patients with bulla had advanced clinical course, but it was not significant. In hematological findings, there was no significant difference between the two groups ( Table 2) . Regarding respiratory function, %PaO2ofIIP cases with bullae was 109%, higherthan that of IIP patients without bulla (p<0.05). In FEVj/FVC, RV/ TLC, %DLco, and %DLco/VA, there were no significant differences between the two groups ( Table 3) . As for chest x-ray findings, there was no difference between the two groups in volume decrease in lower lobes, pleural lesion, and lesions limited to lower lobes (Table 4 ). In CT scan findings, cysts were more often seen in patients with bullae than in those without bullae (p<0.05). Honeycomb appearances and low attenuation areas were generally seen more often in patients with bullae than in those without bullae (p=0.07 and 0.06, respectively). 
Discussion
It is not uncommon to observe multiple bullae in IIP patients especially in the upper lung field. In the present study, 59% of patients with IIP had bullae in their lungs, especially in upper lobes. Most of the bullae were multiple and were located in the periphery of the lung or along the interlobular septa. Primary findings in this study indicated that male IIP patients with a greater smoking history tended to have bullae in their lungs.
Smokingis considered to be one of the main causes of pulmonary emphysema ( 1 0). Because cigarette smoke has been claimed to deteriorate lung protection mechanisms such as alpha-1 protease inhibitor and to reduce lysyl oxidase which is related to synthesizing elastic fibers and collagen fibers. On the other hand, it has been estimated to augment offensive factors such as neutrophils in the small airways, macrophages, and their elastase activity (1 1). From these facts, it may be reasonable to consider that cigarette smokeplays an important role in the development of organization which leads to the development of bullae. Since dust inhalation has been considered to be one of the causes offocal emphysema in the lung (1, 12) and IIP (13), we compared dust exposure history between the two groups. More of the IIP patients in the bulla group (75%) were exposed to dust, though the difference was not significant.
It has been knownthat somepatients with collagen vascular disease develop interstitial pneumonia prior to their systemic symptoms. In such a situation, it is difficult to distinguish them from IIP clinically and pathologically. In addition, patients with interstitial pneumonia associated with collagen vascular diseases were reported to develop fewer bullae and less honeycombing in their lungs than those with IIP (14). Thus, we evaluated the laboratory findings including autoantibodies related to collagen vascular diseases. But there was no significant difference between the two groups. As for respiratory function, IIP patients with bullae tended to have larger FRC, RV, RV/TLC and a lower diffusing capacity. This tendency coincides with the former results indicating that the effect of smoking mayexplain variability of lung volume in IIP (ll, 15). In CT findings, low attenuation areas tended to be seen more often in IIP patients with bullae. This indicates alveolar destruction other than bullae and maycorrespond to the results of smoking habits. Further, IIP with bullae had more cysts in their lungs. Pathologically, cysts* in the lower lobes could not be distinguished from bullae in upper lung fields (3, 4) . From these points of view, cysts and bullae might be formed by the same pathogenesis. In summary, multiple bullae were observed frequently in the lungs of the patients with IIP and smoking habits may be closely related to the development of these bullae.
